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This poster session paper discusses the theory of neasuring mass em ssions of
particulates from electric utility stacks and the application of the beta gauge
measuring technique to satisfy this devel oping nonitoring requirenent.

Al particulate nonitors with the exception of the beta gauge are susceptible to
neasurenent errors with changes in particle size, shape, color, refractive index,
surface charge, and density. Al particulate nonitors with the exception of the beta
gauge are susceptible to neasurenment errors with changes in stack tenperature,
velocity, and moisture. Changes in particle properties or stack operating conditions

do not affect beta gauge neasurenents. Using a beta gauge allows an accurate
determ nation of particulate concentration in all stacks and under all conditions
including the nost denmanding and difficult in the power industry. The beta gauge

particul ate nmonitor was devel oped to:
Measure accurately in wet stacks.
Measure accurately regardl ess of the fuel being burned.

Measure accurately regardl ess of the type of air pollution control
equi pnent and techni ques used including fabric filters, electrostatic
precipitators, dry scrubbers, wet scrubbers, carbon injection, and
sel ective and non-sel ective catal ytic reduction.

Measure accurately regardl ess of howthe fly ash is conditioned
including sulfur trioxide injection for |ow sulfur western coals.

Measure accurately regardl ess of how the boiler is operated.

Measure accurately regardl ess of how air pollution control equipment
i s operated and nmi ntai ned.

Measure accurately as m Il perfornmance degrades over tine.

Provide a reliable and accurate control systeminput to optimze
air pollution control equipnment at all operating | oads.

A beta gauge consists of a sanple extraction device, sanple transport tubing, filter
tape, beta source of Carbon-14, beta detector, chiller, and flow neters. The beta
gauge extracts a sanple isokinetically from the stack using a dilution probe to
suppress noisture and increase sanple flow. The sanple is transported through a
heated line at high velocity to maintain particulate entrai nment and prevent sanple
loss. The sanple is drawn through a filter tape which captures all particles |arger
than 0.1 mcrons. The beta gauge then noves this filter tape between a |ow energy
Carbon-14 source and a detector to neasure the anount of mass captured on the filter
t ape.

The particul ate measurenent cycle begins by measuring a clean area (spot) on the tape
for a fixed tinme period to determne a baseline electron count. This clean spot iIs
then nmoved under a collection apparatus for sanple extraction from the stack as



detail ed above. Once a sufficient anount of sanple has been drawn through the filter
tape to provide a measurable anmount of particulate on the tape, the tape is noved
back under the beta source and reneasured for exactly the sanme anobunt of tine as the
initial baseline measurenent. The additional nmass added to the tape will cause a
reduction in the electron count. The ratio of beta transm ssions neasured from the
original clean spot to the collected sanple spot is proportional to the mass on the
t ape.

During the tinme particulate nass is building up on the tape, the beta gauge is
measuring the sanple volune extracted from the stack which produced that nass. This

volune is neasured first on a wet basis and then on a dry basis. The sanple is
conditioned with a high capacity chiller to renmove all noisture to produce the dry
basi s neasurenent. Dividing the mass collected by the wet sanple and dry sanple

vol unes extracted from the stack provides outputs for nass concentration on both a
wet and dry basis.

Reliability and on line sanpling time can be significantly increased by using two
beta sources and two detectors in the sane instrunent. This allows one sanple to be
neasured and analyzed while a second sanple is being collected. Dual head beta
gauges also allow single head neasuring should one of the detectors or sources be
danmaged or becone i noperabl e.

Performance Specification PS-11 for particulate nonitors is in the final stages of
revi ew before pronul gation. This performance specification requires beta gauges to
performdaily drift checks on both the beta sources and the flow nonitors. This wll
ensure owners and regulatory agencies that the beta gauge is operating reliably and
within specification over extended periods of tine. Quarterly mass and flow audits
very simlar to quarterly opacity monitor audits are also required which will provide
addi tional assurance of a beta gauge's perfornance and accuracy.

Continuous particulate nonitoring is becoming an issue in the electric utility
industry for a variety of reasons. The industry has recognized that changes in
m ||/ pul verizer performance, switching or blending fuels, and varying air pollution
control equi pnment operating paraneters noticeably affect particulate em ssion |evels.
These levels can vary significantly fromthe val ues neasured during conpliance tests
whi ch provokes Title V, credible evidence, and conpliance assurance nonitoring
qguesti ons. Continuous verification of particulate emssion levels will be required
for some industrial groups in the not too distant future. Uility environnental
managers who nust deal with this problem now have a beta gauge option to accurately
and reliably nmonitor particul ate em ssions under all conditions. The beta gauge w ||
not only guarantee conpliance by a direct neasurenent of mass emissions, but wll
al so provide the signals necessary to
optimze the particul ate renoval process.



